WHAT IS CLAIMED IS; 



,1. A tandem fluorescent protein construct comprising 
a donor fl^jorescent protein moiety, an acceptor fluorescent 
protein moiety and a linker moiety that couples the donor and 
acceptor moieties, wherein the donor and acceptor moieties 
exhibit fluorescence resonance energy transfer when the donor 
moiety is excised. 

2 . Vrhe consti^ct of claim 1 wherein the donor moiety 
and acceptor moiety are Aeguorea- related fluorescent protein 
moieties. 

3 . Th^ construct of claim 2 wherein the donor moiety 
is P4-3 or W7 and ^ he acceptor moiety is S65C or S65T. 

4. The ^construct of claim 1 wherein the linker 
moiety comprises a oieavage recognition site for an enzyme. 

5. The construct of claim 4 wherein the linker 
moiety is a peptide moaety. 

6. The con^ruct of claim 5 comprising a fusion 
protein including the dcmor moiety, the peptide moiety and the 
acceptor moiety in a sing\e polypeptide. 

7. The construct of cl^im 6 wherein the linker 



moiety comprises between ab 
acids . 

8. The construe 
moiety comprises between a 
acids • 

9. The construe 
is P4-3 or W7 and the accept 



5y aniLno acids and about 50 amino 

Laim 7 wherein the linker 
ut Jl^O arHjio acids and about 30 artiino 

8 wherein the donor moiety 
tnoie\y is S65C or S65T. 



10. The construct of claim 7 comprising a cleavage 
recognition site for trypsin, enterokknase, HIV-1 protease, 
prohormone convertase, interleukin- lb- converting enzyme, 
adenovirus endopeptidase, cytomegaloviinas assemblin, 
leishmanolysin, b-Secretase for APP, thrombin, renin, 
angiotensin- converting enzyme, cathepsin \ or a kininogenase . 
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11\ The construct of claim 6 wherein the donor moiety- 
is positioned\at the amino terminus of the polypeptide relative 
to the accepted moiety . 

12. Tbe construct of claim 7 wherein the linker 
moiety comprises ^ cleavage site having a randomized amino acid 
sequence . 

13. The c'tonstruct of claim 1 wherein the linker 
moiety has a length bettween about 1 nm and about 10 nm, 

14. The consvtruct of claim 4 comprising a cleavage 
recognition site for b-^ctamase. 

15. The consti\ict of claim 1 wherein the linker 
moiety comprises a cross -rinker moiety. 

16. A recombinant nucleic acid coding for expression 
of a tandem fluorescent prot\Bin construct, the construct 
comprising a donor fluorescent protein moiety, an acceptor 
fluorescent protein moiety and\a peptide linker moiety in a 
single polypeptide, wherein theXdonor and acceptor moieties 
exhibit fluorescence resonance energy transfer when the donor 
moiety is excited. 

17. The recombinant nucl\e;i?t: ^cli 
the peptide linker moiety comprise^ 
for a protease. 

18 . The recombinant m 
the donor moiety is selected fror 
Topaz, P4-3^and W7 and the accepcofr moiel 
group comprising Topaz, Emerald, S65C anc 



of claim 16 wherein 
rage recognition site 



icle/cXacid 



f claim 17 wherein 
comprising WIB, 
y is selected from the 
S65T. 



19. An expression vector comprising expression 
control sequences operatively linked to a sequence coding for 
the expression of a tandem fluorescent protein construct, the 
construct comprising a donor fluorescent protein moiety, an 
acceptor fluorescent protein moiety and a pentide linker moiety 
in a single peptide, wherein the donor and acceptor moieties 
exhibit fluorescence resonance energy transf er\ when the donor 
moiety is excited. 
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!0. An expression vector of claim 19 adapted for 
function irXa prokaryotic cell. 

2l\ An expression vector of claim 19 adapted for 
function in a ^eukaryotic cell. 

22- X host cell transfected with an expression vector 
comprising an ex^ession control sequence operatively linked to 
a sequence coding ^or the expression of a tandem fluorescent 
protein construct, \.he construct comprising a donor fluorescent 
protein moiety, an acceptor fluorescent protein moiety and a 
peptide linker moiety^ in a single polypeptide, wherein the donor 
and acceptor moieties Exhibit fluorescence resonance energy 
transfer when the donoA moiety is excited.. 

23. The celllof claim 22 further comprising a 
protease that is not normally expressed by said cell. 

24. The cell al claim 22 that is E. coli. 

25. The cell o^ claim 22 that is a eukaryotic cell. 

26. The cell of\claim 22 that is a cultured mammalian 



cell . 



27. A method for determining whether a sample 



contains an enzyme comprising :x 

contacting the sarj^jte^with a tandem fluorescent 
protein construct which compri^s/a dinor fluorescent protein 
moiety, an acceptor fluorescent mroteian moiety and a linker 

an?t\^^^^eptor moieties and that 



moiety that couples the donor 
comprises a^ cleavage recognit 
wherein the donor and accept 
resonance energy transfer whe 



ion siLte\specif ic for the enzyme, 
loietiJs exhibit fluorescence 
^the (TOnor moiety is excited; 



exciting the donor moiety; and 

determining the degree\of fluorescence resonance 
energy transfer in the sample, whereby\a degree of fluorescence 
resonance energy transfer that is lower\than an expected amount 
indicates the presence of an enzyme. 

28. The method of claim 27 foA determining the amount 
of an enzyme in a sample wherein determining the degree of 
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fluorescence resonance energy transfer in the sample comprises 
deoermining the degree at a first and second time after 
cont?iacting the sample with a tandem fluorescent protein 
constVuct, and determining the difference in the degree of 
f luoreVcence resonance energy transfer, whereby the difference 
in the clegree of fluorescence resonance energy transfer reflects 
the amount of enzyme in the sample. 

\29. The method of claim 27 wherein the step of 
determining the degree of fluorescence resonance energy transfer 
in the samplV comprises determining the amount of fluorescence 
from the donor moiety. 

30. \The method of claim 27 wherein the step of 
determining theXdegree of fluorescence resonance energy transfer 
in the sample comprises determining the amount of fluorescence 
from the acceptoA donor moiety. 

31. TheXmethod of claim 27 wherein the step of 
determining the deg^e of fluorescence resonance energy transfer 
in the sample comprises determining the ratio of the amount of 
fluorescence from the (ionor moiety and the amount of 
fluorescence from the acceptor moiety. 

32. The methoAof claim 27 wherein the step of 
determining the degree of \l\i6TQs^ncB resonance energy transfer 
in the sample comprises detVrmi^ the excitation state 
lifetime of the donor moiety\ / / 

33. The method o 



protease and the linker moietiy us a 



27 wherein the enzyme is a 
ptide moiety having the 



wherein the donor 
?guorea- related fluorescent 



cleavage recognition site. 

34 . The method o\ 
fluorescent protein moiety is 
protein. 

35. The method of claim 3^ wherein the donor moiety 
is P4-3 or W7 and the acceptor moietyXis S65C or S65T. 

36. A method of determining Vhe amount of activity of 
an enzyme in a cell comprising the step^ of: 
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:onstruct comprising a donor fluorescent protein moiety, an 
acceptor fluorescent protein moiety and a peptide linker moiety, 
wheorein the peptide linker moiety comprises a cleavage 
recognition amino acid sequence specific for the enzyme, and 
whereiSfi the donor and acceptor moieties exhibit fluorescence 
resonance energy transfer when the donor moiety is excited; 

exciting the donor moiety; and 

determining the degree of fluorescence resonance 
energy trarisfer in the sample, whereby the degree of 
f luorescenc^ resonance energy transfer reflects the amount of 
enzyme activi>ty in the cell. 

42. \ A method for deteormining whether a compound 
alters the activity of an enzyme comprising the steps of: 

a sample containing a known amount of 
the enzyme with hhe compound and with a tandem fluorescent 
protein construct Vhich comprises a donor fluorescent protein 
moiety, an acceptoA fluorescent protein moiety and a linker 
moiety that couples Vhe donor and acceptor moieties and that 
comprises a cleavage recognition site specific for the enzyme, 
wherein the donor and \cceptor moieties exhibit fluorescence 
resonance energy transtfer when the donor moiety is excited; 

exciting \h§xC^nbf moiety; and 



determining 



aount of enzyme activity in the 
f-ee of fluorescence resonance 




:lair 
it ay 



42 wherein the enzyme is a 
predetermined concentration of 



sample as a function of 
energy tran§fer in the si. 

43 . The methoj 
protease and the compound 
at least luM. 

44 . The method of c] 
step of comparing the amount of 

standard activity for the same am<3aint of the enzyme, whereby a 
difference between the amount of enzyme activity in the sample 
and the standard activity indicates\that the compound alters the 
activity of the enzyme. 



^m 42 further comprising the 
;ivity in the sample with a 



let: 
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[5, A method for determining whether a compound 
alters the )^ctivity of an enzyme in a cell comprising the steps 
of 

providing first and second cells that express a 
tandem fluoresbent protein construct, the construct comprising a 
donor fluorescent protein moiety, an acceptor fluorescent 
protein moiety and a peptide linker moiety, wherein the peptide 
linker moiety comprises a cleavage recognition amino acid 
sequence specif icA for the enzyme, and wherein the donor and 
acceptor moieties \exhibit fluorescence resonance energy transfer 
when the donor moiety is excited; 

conta^cting the first cell with an amount of the 

compound ; 

contac\ing the second cell with a different 
amount of the compoun 

exciting\the donor moiety in the first and second 

cell; 

determining the degree of fluorescence resonance 
energy transfer in the firgt: and second cells; and 

comparing the. degree of fluorescence resonance 
energy transfer in the first ^^nd second cells, whereby a 
difference in the degree of riuiorescence resonance energy 
transfer indicates that the compound alters the activity of the 
enzyme . 

A tandem fluore 



a donor moiety, an acceptor mc 
couples a donor and acceptor ihoie) 
acceptor moieties is a fluoreiscei 
non-protein compound fluorescent Imoi: 



rotein construct comprising 
nd a linker moiety that 
wherein one of the donor or 
otein and one is a 

and wherein the donor 
and acceptor moieties exhibit ^Idoresfcence resonance energy 
transfer when the donor moiety is exciVed. 

47. The construct of claim 46[ wherein the fluorescent 
protein moiety is an Aeguorea-related florescent protein moiety. 

48. A method of testing for cleavage enzyme activity 
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comprising: 

\ contacting a cleavage enzyme with a tandem fluorescent 

prot\in construct which comprises a donor fluorescent protein 
moietyv an acceptor fluorescent protein moiety and a linker 
moiety fthat couples the donor and acceptor moieties and that 
comprisesv at least one cleavage recognition site, wherein the 
donor and\acceptor moieties exhibit fluorescence resonance 
energy transfer when the donor moiety is excited; 

\ exciting the donor moiety; and 
\ determining the presence of fluorescence 
resonance energy transfer between the donor and the acceptor 
moieties, \ 

wherein aVjecrease in fluorescence resonance energy 
transfer indicates the presence of a cleavage recognition site 
that is cleaved W the cleavage enzyme. 

49 • Th^ method of claim 48 wherein the cleavage 
enzyme is a protease. 

50. The method of claim 49 wherein the cleavage 
enzyme is an orphan protease. 

51. The method of claim 50 wherein the cleavage 
recognition site has aXrandom amino acid sequence. 

52. The method of claim 51 wherein the cleavage 
enzyme is contacted withXthe tandem fluorescent protein 
constJTUct by expressing tne cleayaSje enzyme and the tandem 
fluorescent^ protein constinict irx a/cell. 

52, The method of cpJ^y^ 51 wherein the cleavage 
enzyme is expressed using an\ijMucable promoter and optionally 
exposing the cell to an inducer ofSJthe inducable promoter for 
less than two hours, wherein tne cleavage enzyme is transiently 
expressed. ll \ / 

53 . The method of igl^j^ 52 wherein the cleavage 
enzyme and the tandem fluorescent Wotein construct have a 
signal sequence directing expressiori of protein into a vesicle. 

54 • The method of claim 5\ wherein the cell is part 
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of a libraW of individual clones, wherein different said clones 
have been transfected with tandem fluorescent protein constructs 
having differ 
55 

selecting clone 
recognition sit] 
56. 

the clones comp 



es 



:le£ 



avage recognition sites, 
ethod of claim 54 further comprising 
said library that have cleavage 
|ved by proteases. 

hod of claim 55 wherein the selecting of 
identifying the clones with a Fluorescent 
Activated Cell Sorter\(FACS) or luminescent assay based sorter. 
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